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Evaluation of the effectiveness of hot thermal retention
system used in hospital dietetics.
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Dept. of Food & Nutrition, college of Home Economics, Yonsei University.

Abstract

The effectiveness of hot thermal retention system which was being used in 3
general hospitals, A,B, and C in Seoul was evaluated in terms of time-temperature
relationship.

The results of the study were summrized as follows:

1) The serving temperatures of steamed rice using insulated bowls were signifi-
cantly higher than those of using no thermal support.

2) The serving temperatures of soup using insulated bowls were significantly
higher than those of using no thermal support.

3) The serving temperatures of meat of fish dishes using insulated bowls as
well as warmer cabinet were significatly higher than other groups such as using
warmer cabinet only, using insulated bowls only, and using no thermal support.

4) However surveyed serving temperatures of meals using hot thermal retention
system were not whthin the range of temperature criteria.
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Table 1. Comparison of Time-temperature relationships for steamed rice served by two different
thermal retention systems in two different hospitals?

Time-temp. Time(min) Temp. (°C) Temp. loss(°C/min)
Mean+SD Mean-+SD Mean=-SD
Thermal
Phases retentjon
in food system Insulated No thermal Insulated  No thermal Insulated © No themal
product bowl support bowl support bowl support
flow Hospitals®
Cooking A — — 86.5+ 2.1 87.24 3.. — —
B — — 85.6F 4.4 84,91+ 8.2 c— - —
Cooking A 17.1%+10.5 16.9+11.3 65.3+ 6.7 61.57- 6.8 2.912.9 3.713.5
-portioning B 11.9+ 7.0 12.2+ 7.1 68.8-10.5 69.0110.3 2.9-+2.2 3.012.8
Portioning A 28.4+ 8.2 26,11+ 7.1 *52, 11 4.8 *¥41.,84 4.8 *¥0.510.2 ¥*0,810.1
-service B 50.91+10.3 51.0-F 7.4 *51°11+13.8 *¥¥43.5% 5.1 0.430.2 0.5£0.2

DMeans with the same superscript on the same line of each category are significantly different between

two different thermal retention systems, at **p<{ 01
DA hospital is a college hospital, 520 beds, the number of patient modified diets is 200 meals per one
meal. The number of observations recorded is 9.
B hospital is an university hospital, 1,200 beds, the number of patient general diets is 800 meals per
one meal. The number of observations recorded is 24.
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Table 2. Comparison of time-temperature relationships for soup served by two different thermal
retention systems in three different hospitals?

Time-temp. Tim(min) Temp. (,C) Temp. loss(°C/min)
Thermal Mean-+SD Mean-SD Mean—+SD

Phases retention
in food System Insulated No thermal Insulated  No thermal Insulated No themal
product bowl support bowl support bowl support
flow
Cooking A — — 90.91 6.4 89.2- 4.2 — —
B - - 89.84-10.2  91.9%+ 6.9 — —
C — — 94.2:+ 4.9 93.44-10.0 — —
Cooking A 6.01 4.6 6.2 4.5 77.5+11.0 73.0E£ 9.1 3.6:£3.8 4.9+3.3
-portioning B 72.3+ 8.9 63.4+21.4  70.9+ 1.2 67.6+ 6.6 0.5+0.2 0.710.7
C 554 1.9 5.3+ 1.8  80.5% 4.6  80.2= 4.0 2.941.2 3.2+15
Portioning A 22.8% 8.3 23.0+ 8.4 *58.8- 6.3 *50.2+ 6.2 0.8920.4 1.113.8
-service B 36.2418.6  35.9:-18.8 *¥55,9F+12.9 ¥¥46.7+ 5.2 0.691£3.1 0.8+3.5
C 22,0+ 7.2 24.31F 6.7 62,7+ 7.0 ¥FAT. 74 4.2 ¥H0.8412.2 ¥¥1.440.4

DMeans with the same superscript on the same line of each category are significantly different between
two different thermal retention systems, at *p<. (5, at **p< . 01

A hospital is a college hospital, 520 beds, the number of patient modified diets is 200 meals per ome
meal. The number of observations recorded is 9.
B hospital is an university hospital, 1,200 beds, the number of patient geretal diets is 800 meals per
one meal. The number of observations recorded is 24.
C hospitals is a private hospital. 480beds, the number of patient general diets is 300 meals per one
meal. The number of observations recorded is 6.
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Table 3. Comparison of time-temperature relationships for meat or fish dishes served by four different
thermal retention systems in two hospitals using centralized tray assembly system?®

Phases Thermal Time-temp.
in food .
product retention Time (min) Temp. (,C) Temp. loss(,C/min)
flow system? Mean+SD Mean=+-SD Mean+SD
Cooking I — *+73 0+ 3.5° -
I — 87.4112.6° -
I - 73.0 3.5° —
v — 87.4+12.6° —
Cooking I **15,7410. 28 453 74 4.2° 1.6+ 1.2
-Portioning I 44,125 2° 41.5+ 9.4° 1.1+ 0.9
Jig 15.8410. 2° 53.1+ 3.8° 1.94- 1.1
I 44, 11425, 2° 41,8+ 9.9° 1.3+ 0.8
Portioning I #*30,51+16.7° *#¥4], 13- 4, 9° 18.61+26.3
-service I 31.2%10. 9 33.9+ 8.3° 3.7£17.5
I 30.5116.7¢ 29.2+ 7.2° 2.0 0.3
v 31.2410. 9° 20.9* 2.5° 2.4+ 1.0
Cooking I *¥53 81 5.5° - 0.5+ 0.3
-gervice I 81.2+ 8.7° —_ 1.0+ 0.4
il 53.2 6.7° - . 0.7+ 0.8
v 80.1114.0° — 0.24 0.2

DMeans in the same column of each phase followed by different letters are significantly different
according to one-way ANOVA and Scheffe’s multiple range test at **p<{, 01

BGroups of four different thermal retention systems:

I : Using warmer cabinet and insulated bowl. The number of observations recorded is 9.
I : Using warmer cabinet only. The number of observations recorded is 12.

Il : Using insulated bowl only. The number of observations recorded is 9,
V:

No thermal support. The number of observations recorded is 12.
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Table 4. Time-temperature reletionships for steamed rice according to the distance from kitchen to
wards in B hospital utilizing centralized food assembly system?

Phases in food Time-temp.
Distance?® . . -
Time (min) Temp(,C) Temp. loss(°C/min)
product flow Mean-+SD Mean—+SD Mean--SD
Cooking-portioning F ** 9 846.4 66.84-10. 1 3.112.6
N **14, Zi'Z. 2 65.41 9.3 2.9+2.4
Portioning-service F 45, 1F7.7 *#50, 6-£13.0 0.5+0.2
N **56.816.5 42,14 3.8 0.410.1
Cooking-service F *#55.0149.3 - 0.8710.1
N **70.5+7.8 — 0.710.8

DMeans with the same superscript in the same column are significantly different at *#*p<C, 01 according
to the distance from kitchen to wards. The number of observations recorded is 24.

F indicates the farest distance from kitchen to ward and N indicates the nearest distance from kitchen
to ward.

Table 5. Time-temperature relationships for soup according to the distance from kitchen to wards in
B hospital utilizing centralized food assembly system?

Phases in food b R Time-temp.
istance . . -
Time (min) Temp(,C) Temp. loss(,C/min)

product flow Mean-+SD Mean=SD Mean-+SD
Cooking-portioning F *+66,8+16.7 #7171+ 9.5 0.6+0.5

N **69,5+16.5 *#65,94- 5,9 0.63-0.5
Portioning-service F *#06, 04247 *#56, 9112, 4 0.810.5

N **36, 14 9.3 *46, 2+ 4.7 0.710.3
Cooking-service B *92 8+10.2 — 0.610.1

N **104. 6116, 2 - 0.610.1

DMeans with the same superscript in the same column are significantly different at **p<{_ 01 according

* to the distance from Kkitchen to wards. The number of observations recorded is 24,

DF indicates the farest distance from kitchen to ward and N indicates the nearest distance from kitchen
to ward.
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